390	ULTRAMARIKE
Less commonly use is made as pigments of other copper compounds
such as the stannate (Gentele's green), oxychloride (Brunswick green),
basic sulphate (Casselmann's green) and basic acetate (verdigris) ; silicate
of cobalt and potassium (Smalt), cobalt stannate (cceruleum), cobalt phos-
phate and arsenate (cobalt violet) ; barium manganate (manganese green)
and manganese phosphate (manganese violet).
The scheme on p. 389 indicates reactions for the ready distinction of
the principal blue and green pigments (when these are not complex mix-
tures). Below are described the methods of complete analysis of some
of the more important of these.
ULTRAMARINE
This is a complex compound of aluminium and sodium silicate and
sodium sulphide. The typical and most common ultramarine is blue ultra-
marine, which forms a very fine powder (microscopically crystalline) of
a pure blue, reddish blue or greenish blue colour according to the propor-
tions of the components and the method of preparation ; ultramarines of
other tints, especially green and violet ultramarines, are also made. Ultra-
marine may be adulterated with gypsum, chalk, clay, heavy spar, zinc
white and magnesium carbonate and may also be mixed with glycerine
and glucose.
It is subjected mainly to certain technical (see 1-5) and qualitative
tests (see 6 and 7) ; quantitative analysis (see 8) is rarely required.
1.	Quality and Intensity of the Colour.—The colour is compared
with that of a standard ultramarine by pressing a pinch of each on a piece
of white paper with a spatula.
To measure the intensity of the colour, a scale of comparison is prepared
by making intimate mixtures of i gram of the standard ultramarine with
different amounts of an indifferent white substance (kaolin), e.g., with 10
grams for the normal intensity, and with 9, 8, 7, 6 ... or u, 12, 13, 14
. . . grams for greater and less intensities. A mixture of I gram of the
ultramarine to be examined with 10 grams of the same white substance
is made and compared with the scale of mixtures.
2.	Fineness.—The ultramarine is sieved through the finest silk sieve
to see if any particles are retained ; if so, these are tested to ascertain if
they can be easily crushed with the fingers so as to pass through the sieve.
Further i gram of the ultramarine is shaken with 200 c.c. of water in a
glass cylinder and then left at rest: the longer the time taken to settle—
for the bluish tint of the water to disappear—the finer the sample.
 3.	Oil Colour Test.—i gram is mixed on a glass plate with a few drops
of good, boiled linseed oil and then spread out on the glass and allowed to
dry;  the ^colour is compared with that given by a standard ultramarine.
 4.	Printing Tests.—In printing or stamping, ultramarine is used
mostly with albumin.    Some qualities of ultramarine cause putrefaction
of the albumin and are hence little suitable for this purpose.   To test the
behaviour towards albumin, 2 grams of the ultramarine are well mixed
with 2 grams of albumin and 10 c.c. of hot water and then left at 25-30°

